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Page 6, first full paragraph: 




According to this invention, a computer software product for calculating pin-to-pin delay 
time T iopaUuiged and block-to-block delay time T iopatM , ea is provided. The pin-to-pin delay time 
Tiop ath _ ag ed, is delay time of a signal passing between an input pin and an output pin of a logic block. 
The block-to-block delay time Tc^, ^, which is delay time of a signal passing between said two 
logic blocks connected to each other in a computer. And then, the computer software product 
makes a computer execute the following processes: 



IN THE CLAIMS: 




Please cancel claims4 and 7jtfithout prejudice or disclaimer, 



Please enter the following amended claims: 




2. (Twice Amended^ A method of calculating, by the use of a computer, a numerical 

value V A representative of a circuit property of a logic level circuit, from a numerical value Vb, 
which shows a block property^ a logic block included in the logic level circuit, the method 
comprising: 

(a) calculating the value Vb from plurality of numerical values Vc, each value Vc 
representing a transistor property of a transistorincluded in the logic block; and, 

(b) calculating the value V A from the value Ve\nd outputting the value V A as a value 
representative of a circuit property of said logic level circuir 

, wherein, in the step (a), the plurality of values Vc comprises a fir^group of Vc values of 

transistors connected directly to an input pin of the logic block and a sefc^nd group of Vc values 

of transistors connected directly to an output pin of the logic block. 
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3. (Wice Amended) A method of calculating, by the use of a computer, a delay time 
of a signal passnag through a logic level circuit which consists of a plurality of logic blocks from 
pin-to-pin delay tim^, which is delay time of a signal passing between an input pin and an output 
pin of a logic block, and\block-to-block delay time, which is delay time of a signal passing 
between two logic blocks connected to each other, comprising: 

(a) calculating the pin-to\pin delay time, based on a value V c of a transistor property of a 
transistor included in the logic bloc\and the block-to-block delay time without calculating in 
aging caused by hot carrier effect; 

(b) calculating variations of signal afelay times caused by aging, based on the value V c of 
a transistor connected to the input pin and the v^lue V c of a transistor connected to the output 
pin; and, 



(c) modifying the pin-to-pin delay time and th\ block-to-block delay time calculated in 
step (a) by the variations calculated in step (b), and outpacing said modified values for use as 
values representative of circuit properties of said logic levelVircuit. 

4. (Twice Amended) A method of calculating, iW the use of a computer, pin-to- 

pin delay time Tiopath_aged, which is delay time of a signal passing loetween an input pin and an 
output pin of a logic block, and block-to-block delay time Tconnect_agecL which is delay time of a 
signal passing between said two logic blocks connected to each other, conrorising: 

(a) calculating an amount of stress Sin cast by the input pin and an amount of stress Sout 
cast by the output pin according to the following expression: 
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where a load capacitance is represented by C [pF], constants depending on change of inputted 
waveform are represented by a and p, and width of channel of the transistor connected to the pin 
is represented by W [|anM; 

(b) calculating an agted delay time of the input pin 8in [%] and an aged delay time 5out 
[%] according to the followingVxpression: 




8 - y 



rSf 



K s x e 



kT 



J 



where a constant depending on physical structure of th\s pin is represented by y, the term of 
guarantee of the LSI is represented by t [hour], constants depending on process are represented 
by el, e2 and k, working frequency is represented by f [Hz], and absolute temperature is 
represented by T [K]; 
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(c) calculating and outputting for use as values representative of circuit properties of said 
logic levehsircuit the pin-to-pin delay time Tiopath_aged and the block-to-block delay time 
Tconnect_aged according to the following expressions: 



T - T 

x iopath _ aged * iopath _ fresh 

T =7 

A conn ect _ aged * connect _ ft 



Y 



where pin-to-pin delay time and block-to-block delay time calculated ignoring aging caused by 
hot carrier effect are represented by Tiopath_fresh [ps] and Tconnected_fesh [ps], and ratios of delay 
times occurred at the input stage and the output stage to whole delay time^curred from the 
input pin to the output pin are represented by Xin and Xout. 




8. (TwiceAqiended) A computer-readable medium incorporating a program of 
instructions for calculating^nmnerical value V A) which shows a property of a logic level circuit, 
from a numerical value Vb, which sfraws a property of a logic block constituting the logic level 
\J\^ circuit, the program making a computer exfequte the following processes: 

(a) calculating the V B value from a plurali^of numerical values Vc, each V c value 
showing a property of a transistor constituting part of theS^gic block; and, 

(b) calculating the V A value from the V B value, and output&ng the V A value for use as a 
value representative of a circuit property of said logic level circuit, 
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wherein in process (a) the plurality of Vc values comprises a Vc value of a transistor connected 
directly to an input pin of the logic block and another V c value a transistor connected directly to 
an output ^in of the logic block. 

9. (Twice Amended) A computer-readable medium incorporating a program of 

instructions for calculating a delay time of a signal passing through a logic level circuit which 
includes a plurality of logic blocks from pin-to-pin delay time, which is delay time of a signal 
passing between an input pinvand an output pin of a logic block, and block-to-block delay time, 
which is delay time of a signal passing between two logic blocks connected to each other, the 
program making a computer execute the following processes: 

(a) calculating the pin-to-pin delay time and the block-to-block delay time without 
calculating in aging caused by hot carriekeffect; 

(b) calculating variations of signal detay times caused by aging, based on values for the 
transistors connected directly to the input and output pins of logic blocks ; and, 

(c) modifying the pin-to-pin delay time and the block-to-block delay time calculated in 
step (a) by the variations calculated in step (b), and outoutting said modified values for use as 
values representative of circuit properties of said logic levtel circuit. 

10. (Twice Amended) A computer-readable medium incorporating a program of 

instructions for calculating pin-to-pin delay time Tiopath_aged, which is delay time of a signal 

passing between an input pin and an output pin of a logic block, and bk>ck-to-block delay time 
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Tconnfect_aged, which is delay time of a signal passing between said two logic blocks connected to 
each other^y a computer, the program making a computer execute the following processes: 

(a) calcinating an amount of stress Sin cast by the input pin and an amount of stress Sout 
cast by the output pik according to the following expression: 




S = a 



[w 



J 



where a load capacitance is represented t>y C [pF], constants depending on change of inputted 
waveform are represented by a and p, and w^dth of channel of the transistor connected to the pin 
is represented by W [um]; 

(b) calculating an aged delay time of the inpu^pin 8in [%] and an aged delay time 8out 
[%] according to the following expression: 



8 = y 



^ 



where that a constant depending on physical structure of the pin is represented \y y, the term of a 
guarantee of the LSI is represented by x [hour], constants depending on process arb represented 
by el, e2 and k, working frequency is represented by f [Hz], and absolute temperature^ s 
represented by T [K]; 
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calculating and outputting for use as values representative of circuit properties of said 
logic level chruit the pin-to-pin delay time Tiopath_aged and the block-to-block delay time 
Tconnect_aged according to the following expressions: 



T =T 

* connect _ aged A connect _ j 



Y 



where pin-to-pin delay time and block-to-block delay time calculated ignoring aging caused by 
hot carrier effect are represented by Tiopath_fresh [ps] and Tconnected_fresh [ps], and ratios of delay 
times occurred at the input stage and the outout stage to whole delay time occurred from the 
input pin to the output pin are represented by Aiti and tamt, respectively. 



1 1 . (Twice Amended) A computer-readable meaiiim incorporating a program of 
instructions for calculating a delay time occurred to a signaKpassing through a logic level circuit 
that consists of a plurality of logic blocks, the program making^ computer execute the 
following processes: 

(a) calculating delay times of all said logic blocks according to\|ie program as in claim 

9; and, 

(b) calculating and outputting for use as a value representative of a ci^uit property of 
said logic level circuit the delay time of the logic level circuit from the result of kep (a). 
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12.^TF^ice Amended) A computer-readable medium incorporating a program of 
instructions for calcinating a delay time occurred to a signal passing through a logic level circuit 
that consists of a plurality of logic bloCks^the program making a computer execute the 
following processes; 




(a) calculating delay times of all said logic blocks according to the program as in claim 



10; and, 



(b) calculating and outputting for use as a value representative of a circuit 



said logic level circuit the delay time of the logic level circuit from the result of step (a). 



Please add the following new claims: 



13. (New) A signal delay calculation system which calculates the delay time of a 
signal passing through a logic level circuij/consisting of a plurality of logic blocks, the system 
comprising: 

first calculation means for calculating value Vb, a property of a logic block constituting 
the logic level circuit, based on a plurality of numerical values Vc, the Vc value representing a 
property of a transistor included in/he logic block; 

second calculation means /br calculating a value V A representing a signal delay property 
of a logic level circuit, from valJe V B ; and 

output means for outputting value V A , 



wherein in the first calculation means, the plurality of Vc values includes exclusively a 
Vc value of a transistor connected directly to an input pin of the logic block and a Vc value of a 



transistor connected directly/to an output pin of the logic block. 
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